Structural determinants for substrate binding and catalysis by the structure-specific endonuclease XPG.
XPG belongs to the Fen1 family of structure-specific nucleases and is responsible for the 3' endonucleolytic incision during mammalian nucleotide excision repair. In addition, it has ill-defined roles in the transcription-coupled repair of oxidative DNA damage and likely also in transcription that are independent of its nuclease activity. We have used DNA binding and footprinting assays with various substrates to gain insight into how XPG interacts with DNA. Ethylation interference footprinting revealed that XPG binds to its substrates through interaction with the phosphate backbone on one face of the helix, mainly to the double-stranded DNA. By comparing DNA binding and cleavage activity using single-/double-stranded DNA junction substrates differing in the length of the single-stranded regions, we have found that the 3' but not the 5' single-stranded arm was necessary for DNA binding and incision activity. Furthermore, we show that although a 5' overhang is not required for XPG activity, an overhang containing double-stranded DNA near the junction inhibits the nuclease but not substrate binding activity. Apparently, junction accessibility or flexibility is important for catalysis but not binding of XPG. These results show that XPG has distinct requirements for binding and cleaving DNA substrates.